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@ Magnetic recording/playback apparatus. 



@ The invention Is concerned with a magnetic 
recording/playback apparatus in which a magnetic 
tape is paid out from a tape cassette and wound 
around a cylindrical rotary head cylinder, having a 
rotary head built therein, over a predetermined angle 
to record/playback signals through the rotary head, 
and more particularly, with a tape guide post driving 
mechanism, a pinch roller pressing mechanism and 
a tension servo mechanism. Specifically, the inven- 
tion provides a tape guide post driving device which 
can reduce the size, weight and thickness of the 
apparatus by ensuring a large angle of rotation of a 
rotating member, which includes a tension arm. in a 



direct manner. Also, the invention realizes a pinch 
roller pressing mechanism in which a sufficient 
stroke can be obtained even when a cam gear is 
reduced in its diameter and can provide a sufficient 
stroke even with a small amount of rotation. Further, 
the invention prolongs the service life and achieves a 
remarkable reduction in both the number of parts 
used and the number of assembling steps by using 
a pad brake (brake member), instead of a band 
brake, for braking a rotating member and bringing 
the brake member into full contact over the former's 
entire surface with the member being braked. 
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BACKGROUND OF THE INVENTION 

(a) INDUSTRIAL FIELD OF THE INVENTION 

The present invention relates to a magnetic 
recording/playback apparatus in which a nnagnetic 
tape is automatically withdrawn out of a tape cas- 
sette having a supply reel and a take-up reel pro- 
vided therein to record/playback signals by a head, 
and more particularly, to a tape guide post driving 
mechanism, a tension servo mechanism and a 
pinch roller pressing mechanism. 

(b) DESCRIPTION OF THE PRIOR ART 

In a conventional magnetic recording/playback 
apparatus such as VTR, a cam groove for a cam 
gear adapted to turn a tension arm is generally 
formed by utilizing a swing cam. Because this 
arrangement entails a difficulty in enlarging an an- 
gle of turn of the tension arm, it has been required 
to increase the turn angle through another arm. 

A tension post driving mechanism in the prior 
art will be described below with reference to the 
drawings. 

In Rgs. 31 and 32, driving force of a loading 
motor 30 is transmitted to a cam gear 34 through a 
dual gear comprising gears 31a, 31b, a dual gear 
comprising gears 32a, 32b, and a dual gear com- 
prising gears 33a. 33b. The cam gear 34 com- 
prises a swing cam in such a manner that as a 
cann engagement portion 91a of a cam lever 91 
moves along a cam groove 34a defined in the cam 
gear 34 from a position near the center of the cam 
gear 34 toward the outer periphery, a speed-up 
gear portion 91b of the cam lever 91 is rotated to 
turn a tension arm 90 to a large extent so that a 
tension post 9 is turned to a tape running position 
shown in Fig. 32. When the tension post 9 turns to 
the tape running position, the cam engagement 
portion 91a of the cam lever 91 becomes free from 
the cam groove 34a and, thereafter, the cam lever 
91 is balanced by the braking force of a tension 
band 98 wound around the circumference of a reel 
stand 99. spring force of a tension spring 92, and 
tensile force of a magnetic tape wound around the 
tension post 9, thereby controlling a tape tension. 

However, the above conventional arrangement 
has suffered from such a first problem to be solved 
by the present invention that the cam lever 91 is 
needed as a separate member in order to obtain a 
large angle of turn of the tension arm 90 and, since 
the cam groove 34a of the cam gear 34 is formed 
to extend from a position near the center of the 
cam gear 34 to a position near the outer periphery, 
it is difficult to form another cam groove for a 
different purpose, which is problematic in reducing 
the size, weight and thickness of a magnetic 



recording/playback apparatus. 

Furthermore, various kinds of trials have been 
recently made for reducing the size, weight and 
thickness of VTR. A mechanism of pressing a 
5 pinch roller in VTR has also been intensively re- 
searched in the past because that mechanism sig- 
nificantly affects the total size of VTR. 

A pinch roller pressing mechanism in the prior 
art will be described below with reference to the 
10 drawings. Figs. 33 to 35 are top plan views show- 
ing the pinch roller pressing mechanism in the 
prior art. Note that to clarify the difference from a 
mechanism of the present invention (shown in Figs. 
12 to 14), the prior art mechanism is shown as 
75 having the same arrangement as the present one 
except the structure of a cam gear 93. 

In the drawings, denoted by the reference nu- 
meral 93 is a cam gear having a cam portion 94 
formed therein. 60 is a pinch rod which moves in 
20 an interlocking relationship with the cam portion 94 
of the cam gear 93, and has at one end an elon- 
gated hole 95 extending in a direction of length of 
the pinch rod 60 and a cam follower 96 engaging 
with the cam portion 94. the elongated hole 95 
25 being fitted over a shaft 97 of the cam gear 93. 
The other end of the pinch rod 60 is connected 
through a pin 66 with one end of a first pinch 
charge arm 65 pivotally supported by a shaft 64 
mounted upwardly on a chassis 1. The first pinch 
30 charge arm 65 has the other end to which a sec- 
ond pinch charge arm 68 is pivotally supported at 
its middle portion through a pin 67. A spring 69 is 
interposed between the one end of the first pinch 
charge arm 65 and one end of the second pinch 
35 charge arm 68. A pin 70 provided at the other end 
of the second pinch charge arm 68 is fitted into an 
elongated hole 73 at one end of a pinch arm 72 
turnably attached to the chassis 1 through a pin 71. 
and a pinch roller 1 2 is attached to the other end of 
40 the pinch arm 72 at the same inclination as a 
capstan 20. 

The following is the description concerning an 
operation in which the pinch roller 12 is press- 
contacted with the capstan 20 as the cam gear 93 

46 rotates after completing an operation of loading the 
magnetic tape. As shown in Rg. 33, the cam fol- 
lower 96 provided on the pinch rod 60 enters a 
radial region of the cam portion 94 so as to pull the 
pinch rod 60 in a direction of an arrow d. As a 

50 result, the first pinch charge arm 65 is turned in a 
clockwise direction about the shaft 64 to push the 
second pinch charge arm 68 In a direction of an 
arrow g. Then, the pinch arm 72 is turned through 
the pin 70 in an anticlockwise direction about the 

55 pin 71 by virtue of the resilient force of the spring 
69 in order to press-contact the pinch roller 12 with 
the capstan 20. 

However, the above conventional arrangement 
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has suffered from such a second problem to be 
solved by the present invention that because the 
circumferential region of the cam portion 94 is 
utilized during the loading operation and the radial 
region of the cam portion 94 is utilized during the 
operation of pressing the pinch roller 12. it has 
been necessarily needed to increase a diameter of 
the cam gear 93 when the distance by which the 
pinch rod 60 must be moved in the direction of the 
arrow d to press-contact the pinch roller 12 with the 
capstan 20 becomes long. 

Additionally, the cam gear 93 requires to be 
rotated through about an angle of about 180* for 
press-contacting the pinch roller 12 with the cap- 
stan 20. Therefore, in an attempt to utilize the cam 
gear 93 also for some other operation than the 
operation of pressing the pinch roller, an allowable 
range of utilization has been limited. 

Meanwhile, as one of braking units for mag- 
netic recording/playback apparatus, there has been 
recently used a band brake in a tension servo 
device. 

A first type tension servo device In the prior art 
will be described below. 

Figs, 36 and 37 show the first type tension 
servo device in the prior art. Fig. 36 is a top plan 
view of the first prior art device and Fig. 37 is a 
side view of the first prior art device. 

In Fig. 37, denoted by 101 is an idler gear 
provided at such a position as allowing the idler 
gear 101 to be meshed with a gear portion 103 of 
an S-reel stand 102. 104 is a felt through which the 
S-reel stand 102 is press-contacted with the gear 
portion 103 so as to produce latch force. 105 is a 
cylindrical portion formed integrally with the S-reel 
stand 102. A band 106 is wound around the cir- 
cumference of the cylindrical portion 105. 107 is a 
chassis on which a shaft 108 is mounted upwardly 
with the S-reel stand 102 rotatably fitting over the 
shaft 108. 10fi is a hub attached to the S-reel stand 

102 with a tape 110 wound around the hub 109. 
Ill is a tension arm turnably fitted over a shaft 
112. The tension arm 1 1 1 has one end at which a 
tape post 113 is provided, and the other end to 
which a tension spring 114 and the band 106 are 
attached. 115, 116 are posts fixed to the chassis 
107. 

The operation of the tension servo device thus 
arranged will be explained below. First, when the 
apparatus is operated in a rewind or review mode, 
the Idler gear 101 is meshed with the gear portion 

103 to rotate the S-reel stand 102 anti-clockv/ise 
with a certain degree of clutch force. Then, upon 
entering a playback mode, the idler gear 101 is 
shifted to mesh with a T-reel stand. The tape 110 
now runs in a direction of an arrow A and the S- 
reel stand 102 also rotates clockwise along there- 
with. The tension arm 111 is urged to turn clock- 



wise by the tensile force of the tension spring 114. 
Due to this urging force, the band 106 Is fastened 
around the cylindrical portion 105 to apply a brak- 
ing torque to the S-reel portion 102. Because the 

5 tape 110 running in the direction A is wound ar- 
ound the tape post 113, an increase of tape tension 
creates a moment tending to rotate the tension arm 
1 1 1 anti-clockwise. This weakens the urging force 
of the tension spring 1 1 4 so that the braking torque 

10 on the S-reel stand 102 is lowered to reduce the 
tape tension. In this way, the tape tension is con- 
trolled. 

Next, as a second type braking unit for mag- 
netic recording/playback apparatus in the prior art, 

75 a soft braking device will be described below. 

Fig. 38 is a top plan view of the second type 
prior art device. Denoted by 140 is a reel stand 
rotatably fitted over a shaft 141. The reel stand 140 
is provided in its part with a cylindrical portion 142. 

20 143 is a brake lever turnably fitted over a shaft 144. 
The brake lever 143 has at one end a bent portion 
143a to which a brake member 145 is fixedly 
bonded, and at the other end a spring 146 of which 
the opposite end is fixed to the chassis. The opera- 

25 tion of the soft braking device thus arranged will 
now be explained. 

The spring 146 urges the brake lever 143 to 
turn the same clockwise, whereupon the brake 
member 145 comes into press-contact with the 

30 cylindrical portion 142 for applying a certain degree 
of braking torque to the reel stand 140. 

However, the above first prior art device has 
suffered from such a third problem to be solved by 
the present invention that the number of parts used 

35 is large and the assembling efficiency is poor. 
More specifically, though not shown, the first prior 
art device requires a number of parts. While the 
band 106 is illustrated as a one piece member, it is 
actually constituted by sticking a felt to a be\X made 

40 of phosphor bronze together. Not only a member 
for fixing the band 106 to the chassis 107, but also 
another member for fixing It to the tension arm 1 1 1 
in a pivotal manner are needed. Additionally, for 
positioning the tension post, it is general to Insert a 

45 band length adjusting mechanism at a point where 
the band 106 is fixed to the tension arm 111. Thus, 
the first prior art device requires five or more parts. 
Including the band body. Moreover, when mounting 
the S-reel stand 102, it must be inserted from 

50 above while spreading the band 106 to a sufficient 
extent, which deteriorates the assembling efficien- 
cy. 

The above second prior art device has suffered 
from a disadvantage that when felt or the Kke is 
55 used as the brake member 145, a high degree of 
braking torque cannot be obtained. Another dis- 
advantage is that when resin or the like is used for 
the brake member 145 to produce a high degree of 
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braking torque, the brake member 145 as a rigid 
body is press-contacted witfi the cylindrical portion 
142 through linear contact as shown in Fig. 38 to 
increase a PV value, hence resulting in reduction in 
the service life of the brake member 145. 5 

SUMMARY OF THE INVENTION 

To solve the above-mentioned first problem, 
the present Invention has its object to provide a ia 
tape guide post driving device which can ensure a 
large angle of rotation of a rotating member, includ- 
ing a tension arm. in a direct manner, and can 
reduce the size, weight and thickness of the VTR. 

Also, to solve the above-mentioned second is 
problem, the present invention has Its object to 
realize a pinch roller pressing mechanism which 
can obtain a sufficient stroke even with a cam gear 
reduced in its diameter, and can provide a suffi- 
cient stroke even with a small amount of rotation. 20 

Further, to solve the above-mentioned third 
problem, the present invention has Its object to 
prolong the service life and achieve a remarkable 
reduction in both the number of parts used and the 
number of assemblifig steps by using a pad brake 25 
(brake member), instead of a band brake, for brak- 
ing a rotating member and bringing the brake 
member into full contact with the member to be 
braked over the former's entire surface. 

To solve the above first problem, a tape guide 30 
post driving device of the present invention com- 
prises a gear having a cam, a rotating member 
having a cam-shaped portion, of which an angle of 
rotation is limited by rotation of the cam of the 
gear, and a tape guide post provided on the rotat- 35 
ing member, wherein a contact point between the 
cam-shaped portion of the rotating member and 
the cam of the gear is positioned near a middle 
point between the center of rotation of the rotating 
member and the center of the gear, and the cam 4o 
-shaped portion of the rotating member is posi- 
tioned near the center of rotation of the rotating 
member. Thus the above first problem is solved by 
applying such an arrangement to a tension arm. 

With that arrangement, a large angle of rotation 4s 
of the rotating member Including the tension arm 
can be provided in a direct manner, and the need 
of increasing the angle of rotation of the rotating 
member through a separate member is eliminated. 
Further, since the cam can be formed by only a so 
region near the outer periphery of the cam gear, a 
region in the vicinity of the center can be used for 
another cam. Thus, the above arrangement remark- 
ably contributes to reduction of the size, weight 
and thickness of the magnetic recording/playback 55 
apparatus. 

Also, to solve the above second problem, a 
pinch roller driving device of the present invention 



comprises a cam gear having a cam portion 
formed in the top or bottom surface thereof and 
transmitting driving force from a drive source to a 
pinch arm. which Is supporting a pinch roller, when 
the pinch roller is press-contacted with a capstan, 
and a pinch arm driving member connected coop- 
eratingly with the pinch arm, having a guide portion 
to guide a direction of movement of the member, 
and also having a cam follower portion engaging 
with the cam portion, wherein the cam portion 
comprises a first cam groove extending toward a 
rotation axis of the cam gear and a second cam 
groove extending in a circumferential direction of 
the cam gear, and as the cam gear rotates, the 
cam follower portion Is moved through an amount 
larger than a maximum distance from the cam 
portion to the rotation axis of the cam gear. 

With such an arrangement, the angle of rota- 
tion of the cam gear required for the press-contact- 
ing operation of the pinch roller can be greatly 
reduced, and the radial length of the cam portion of 
the cam gear can be greatly shortened. 

Further, to solve the above third problem, in a 
braking device of the present invention, a brake 
member consists of two types of materials and a 
thin film as one material positioned at the side of a 
member to be braked comes into full contact with 
an S-reel stand over the former's entire surface, 
thereby producing a braking torque. Therefore, a 
PV value Is reduced and the service life is pro- 
longed. Unlike the case of using a band, the num- 
ber of parts used Is also reduced. 

In addition, since the brake member fixed to a 
lever is press-contacted with the S-reel stand to 
impose braking force on the S-reel stand, the brake 
member can be formed as one part, which enables 
reduction in the number of parts used. It is further 
possible to eliminate the need of adjusting the 
position of a tension arm and improve the assem- 
bling efficiency. 

BRIEF DESCRIPTION OF THE DRAWINGS 

Fig. 1 is a top plan view of a tape guide post 
driving device in a rnagnetic recording/playback 
apparatus according to one embodiment of the 
present invention before a tape loading operation. 

Fig. 2 is a top plan view of the tape guide post 
driving device in the magnetic recording/playback 
apparatus according to one embodiment of the 
present invention after the tape loading operation. 

Fig. 3 is a schematic top plan view for explain- 
ing a running path of a magnetic tape established 
by the tape guide post driving device. 

Fig. 4 is a perspective view for explaining the 
running path of the magnetic tape established by 
the tape guide post driving device. 

Fig. 5 is a perspective view showing principal 
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parts of a loading post driving device in Fig. 1. 

Fig. 6 is a perspective view showing principal 
parts of the loading post driving device. 

Fig. 7A is a top plan view of a cam gear in the 
loading post driving device. 

Fig. 7B is a cross-sectional view of the cam 
gear in the loading post driving device. 

Fig. 7C is a bottom view of the cam gear in the 
loading post driving device. 

Fig. 8 is a top plan view showing a state where 
boats are guided along loading guides immediately 
after starting the tape loading operation in the load- 
ing post driving device. 

Fig. 9 is an explanatory view showing one state 
of a drive gear train in a process of the tape 
loading operation in the loading post driving device. 

Fig. 10 is an explanatory view showing another 
state of a drive gear train in a process of the tape 
loading operation in the loading post driving device. 

Fig. 11 is a cross-sectional view showing an 
arrangement of a swing plate in the loading post 
driving device. 

Fig. 12 is a top plan view showing an operation 
in which a pinch arm is driven by a cam gear in the 
tape guide post driving device. 

Hg. 12A is a top plan view of first and second 
pinch charge arms. 

Fig. 13 is a top plan view showing the opera- 
tion in which the pinch arm is driven by the cam 
gear in the tape guide post driving device. 

Fig. 14 is a top plan view showing the opera- 
tion in which the pinch arm is driven by the cam 
gear in the tape guide post driving device. 

Fig. 15A is a top plan view showing an opera- 
tion of an auxiliary guide post in the tape guide 
post driving device. 

Fig. 15B is a top plan view showing an opera- 
tion of an auxiliary guide post in the tape guide 
post driving device. 

Fig. 16 is a view showing a principal arrange- 
ment of the tape guide post driving device before 
the tape loading operation. 

Fig. 17 is a view showing a principal arrange- 
ment of the tape guide post driving device after the 
tape loading operation. 

Fig. 18 is an enlarged view showing principal 
parts of the tape guide post driving device. 

Fig. 19 is an enlarged view showing principal 
parts of the tape guide post driving device. 

Fig. 20 is an enlarged view showing principal 
parts of the tape guide post driving device. 

Fig. 21 is an enlarged view showing principal 
parts of the tape guide post driving device. 

Fig. 22 is an enlarged view showing principal 
parts of the tape guide post driving device. 

Fig. 23 is an enlarged view showing principal 
parts of the tape guide post driving device. 

Fig. 24 is a side cross-sectional view of a fixed 



inclined post in a conventional VTR. 

Fig. 25 is an exploded perspective view show- 
ing another embodiment of the present invention. 

Figs. 26, 26A and 26B are side cross-sectional 
s views showing the other embodiment of Fig. 25. 

Figs. 27A and 278 are top plan views of princi- 
pal parts showing an arrangement in the vicinity of 
the auxiliary guide post in the other embodiment of 
Fig. 25. 

10 Fig. 28 is a top plan view showing a play state 

in still another embodiment of the present inven- 
tion. 

Fig. 29 is a side view showing a play state in 
still another embodiment of the present invention. 
75 Fig. 30 is a top plan view showing a review 

state in still another embodiment of the present 
invention. 

Fig. 31 is a view showing a principal arrange- 
ment of a tape guide post driving device in a prior 
20 art magnetic recording/playback apparatus before 
the tape loading operation. 

Fig. 32 Is a view showing a principal arrange- 
ment of the tape guide post driving device in the 
prior art magnetic recording/playback apparatus 
25 after the tape loading operation. 

Fig. 33 is a top plan view for explaining an 
operation of pressing a pinch roller in the prior art. 

Fig. 34 is a top plan view for explaining the 
operation of pressing the pinch roller in the prior 
30 art. 

Fig. 35 is a top plan view for explaining the 
operation of pressing the pinch roller In the prior 
art. 

Fig. 36 is a top plan view of a tension servo 
35 device in the prior art. 

Fig. 37 is a side view of the tension servo 
device in the prior art. 

Fig. 38 is a top plan view of a soft braking 
device in the prior art. 

40 

DETAILED DESCRIPTION OF THE PREFERRED 
EMBODIMENT 

A first embodiment of the present invention will 
45 be described hereinafter with reference to the 

drawings. 

Figs. 1 and 2 are top plan views of a tape 
guide post driving device in a magnetic 
recording/playback apparatus according to a first 

50 embodiment of the present invention before and 
after an operation of loading a magnetic tape, re- 
spectively, Fig. 3 is a schematic top plan view for 
explaining a running path of the magnetic tape in 
the tape guide post driving device, Fig. 4 is a 

55 perspective view showing a principal section of the 
running path, and Figs. 5 and 6 are perspective 
views showing principal parts of the tape guide 
post driving device. 
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First, an operation of a loading post will be 
briefly explained by referring to Figs. 1 to 4. In 
Figs. 3 and 4, denoted by the reference numeral 1 
Is a chassis and 2 is a tape cassette charged on 
the chassis 1. A supply reel 3 and a take-up reel 4 
are provided in the tape cassette 2. When the tape 
cassette 2 is charged on the chassis 1, a loading 
roller post 8 at the supply side, a tension post 9 
and an inclined post 16; first and second loading 
roller posts 10, 11 at the take-up side; and a pinch 
roller 12 and an auxiliary guide post 23 are posi- 
tioned inside of a magnetic tape 13 and in re- 
cessed portions 5, 6, 7 formed In the front surface 
of the tape cassette 2, respectively. 

Denoted by the reference numerals 14. 15 are 
a boat at the supply side and a boat at the take-up 
side on which the supply side loading roller post 8 
and the take-up side first and second loading roller 
posts 10, 11 are mounted upwardly, respectively. 
The supply side boat 14 is also provided with the 
inclined post 16. in addition to the supply side 
loading roller post 8, the inclined post 16 being 
inserted into the recessed portion 5 along with the 
supply side loading roller post 8. 

Denoted by the reference numeral 17. 18 are 
an arc shape loading guide at the supply side and 
an arc shape loading guide at the take-up side both 
disposed along the circumference of a rotary head 
cylinder 19 as shown in Figs. 1 and 2, the guides 
17, 18 operating to guide the supply side boat 14 
and the take-up side boat 15 during an operation of 
loading the magnetic tape 13, respectively. As 
shown in Fig. 5, the supply side loading guide 17 is 
arranged in such a manner that it becomes higher 
as it comes nearer to a position where the tape 
loading operation is completed, and the take-up 
side loading guide 18 is arranged in such a manner 
that it becomes lower as it comes nearer to a 
position where the tape loading operation is com- 
pleted. 

The rotary head cylinder 19 is attached sub- 
stantially vertically with respect to the chassis 1. 
When the supply side boat 14 is moved along the 
supply side loading guide 17, the supply side load- 
ing roller post 8 winds the magnetic tape 13 with- 
drawn out of the supply reel 3 around the rotary 
head cylinder 19 in a direction extending obliquely 
upwardly toward the left side as viewed in Fig. 4, 
When the take-up side boat 15 is moved along the 
take-up side loading guide 18, the take-up side 
loading roller post 10 winds the magnetic tape 13 
withdrawn out of the take-up reel 4 around the 
rotary head cylinder 19 in a direction extending 
obliquely downwardly toward the right side as view- 
ed in Fig. 4, 

At this time, the supply side loading roller post 
8 is in a posture of being inclined slightly backward 
at the position where the tape loading operation is 



completed, because of the slope of the loading 
guide 17 which becomes gradually higher toward 
that loading terminal position; and the take-up side 
first and second loading roller posts 10. 11 are in 
5 postures of being inclined slightly forwardly at the 
other position where the tape loading operation is 
completed, because of the slope of the loading 
guide 17 which becomes gradually lower toward 
that other loading terminal position. 
w Thus, as shown in Fig. 4, the magnetic tape 13 

which is supplied to the rotary head cylinder 19 by 
means of the supply side loading roller post 8 is 
introduced from the upper portion of the rotary 
head cylinder 19 obliquely downwardly toward the 
76 lower portion thereof. At a position where the mag- 
netic tape 13 leaves from the rotary head cylinder 
19, the magnetic tape 13 is turned so as to be 
introduced along a gently sloped path of the tape 
extending obliquely upwardly from the lower por- 
20 tion of the cylinder 19 through the take-up side first 
loading roller post 10, While being maintained to 
be slightly inclined fonwardly by the take-up side 
second loading roller post 11, the magnetic tape 13 
is introduced obliquely upwardly along the gently 
25 sloped path. 

Denoted by the reference numeral 20 is a 
capstan provided on the chassis 1 outside a loca- 
tion where the tape cassette 2 is to be charged, the 
capstan 20 being supported at its upper and lower 
30 ends by bearings 21 and attached to the chassis 1 
such that it is inclined relative to the chassis at an 
angle substantially equal to those of the take-up 
side loading roller posts 10. 11 at the loading 
terminal position. 
35 The inclined capstan 20 is brought into full 

contact with the magnetic tape 13 over is entire 
width which is introduced obliquely upwardly from 
the take-up side loading roller post 11 along the 
sloped path and is inclined fonA^ardly. At the com- 
40 pletion of the tape loading operation, the capstan 
20 is in press-contact with the pinch roller 12 which 
is moved from the position of the recessed portion 
7 of the tape cassette 2 so that the magnetic tape 
13 is held between the capstan 20 and the pinch 
45 roller 12 to be driven. Incidentally, the pinch roller 
12 is arranged to have an inclination at the same 
angle as that of the capstan 20 in order to be in full 
contact with the capstan 20 over entire width of the 
tape. 

50 Denoted by the reference numeral 22 is an 

audio-control head provided at a location In the 
vicinity of the capstan 20 between the take-up side 
second loading roller post 11 at the loading termi- 
nal position and the capstan 20. The audio-control 

65 head 22 is attached to the chassis 1 in such a 
manner that it is inclined at the same angle as that 
of the capstan 20 in order to facilitate contact 
between the audio-control head 22 and the mag- 
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netic tape 13 which is inclined forwardly and intro- 
duced obliquely upwardly along the sloped path 
from the take-up side second loading roller post 11 
to the capstan 20. 

Denoted by the reference numeral 23 is an 
auxiliary guide post which moves in an interlocking 
relationship with the pinch roller 12 such that it is 
positioned in the recessed portion 7 of the tape 
cassette 2 before starting the tape loading opera- 
tion, and it moves together with the pinch roller 12 
at the completion of the tape loading operation, 
thereby guiding the magnetic tape 13 traveling 
between the capstan 20 and the pinch roller 12 to 
take the same toward a fixed inclined post 24. As 
regards the magnetic tape 13 fed from the take-up 
side second loading roller post 11 through the 
capstan 20 and the auxiliary guide post 23 while 
maintaining the forwardly-inclined posture, torsion 
of the magnetic tape 13 generated when the tape 
travels from the sloped path into a horizontally 
running path is corrected by the fixed inclined post 
24 which is slantingly attached to the chassis 1 
before the magnetic tape 13 reaches the tape 
cassette 2, then permitting the magnetic tape 13 to 
be wound around the take-up reel 4 of the tape 
cassette 2. Denoted by the reference numeral 25 Is 
a capstan motor for driving the capstan 20, the 
motor 25 being inclinedly fixed to the chassis 1. 
With such an arrangement, it becomes unneces- 
sary to provide the capstan 20 below the position 
where the tape cassette 2 is to be charged. There- 
fore, a thickness of the chassis 1 is restricted, so 
that it is readily possible to realize a thin magnetic 
recording/playback apparatus. 

Next, the description concerning a driving 
mechanism for the loading posts In the magnetic 
recording/playback apparatus according to one em- 
bodiment of the present invention will be given 
below. 

Referring again to Fig. 1 , the driving force of a 
loading motor 30 is transmitted to a cam gear 34 
through a dual gear comprising gears 31a, 31b, a 
dual gear comprising gears 32a. 32b and a dual 
gear comprising gears 33a, 33b. As shown in Rgs. 
7A, 7B and 7C, the cam gear 34 is formed in its 
upper half with a first intermittent gear portion 35 
which has a non-toothed portion 35a in its part and 
is meshed with the gear 33b to transmit the driving 
force of the loading motor 30, and in its lower half 
with a second intermittent gear portion 36 which 
has a non-toothed portion 36a in its part and is 
used for transmitting the driving force to the load- 
ing roller posts 10. 11 through a take-up side ring 
gear 39. 

As described above, the first intermittent gear 
section 35 has the non-toothed portion 35a which is 
provided to have a part of a tension regulator arm 
90. which is adapted to move the tension post 9 



during the tape loading operation, abut against a 
cam wall 37c provided on the first Intermittent gear 
portion 35. Insofar as the tension regulator arm 90 
can be controlled by any other means, the first 

5 intermittent gear portion 35 may be in the form of a 
full-toothed gear of which teeth are formed on the 
entire outer periphery. 

Furthermore, a cam portion 37 is formed on 
the top surface of the cam gear 34 and used for 

10 controlling the pinch roller 12 to press-contact with 
or separate from the capstan 20. Since the first and 
second intermittent gear portions 35, 36 and the 
cam portion 37 are integrally formed into the cam 
gear 34 as one piece, the thickness of the cam 

75 gear 34 can be reduced. 

The mechanism for driving the loading roller 
posts 8, 10, 11 by the second intermittent gear 
portion 36 of the cam gear 34 will now be de- 
scribed with reference to Fig. 9 which is a top plan 

20 view of a gear train. Denoted by the reference 
numeral 38 is a ring gear at the supply side for 
driving the supply side loading roller post 8 and 39 
is a ring gear at the take-up side for driving the 
take-up side loading roller posts 10, 11, these ring 

25 gears 38. 39 being provided below the rotary head 
cylinder 19 in such a manner that the center points 
of rotation of the ring gears are offset from each 
other. A toothed section 40 extending over a pre- 
determined range on the outer periphery of the 

30 take-up side ring gear 39 is arranged so as to 
mesh with the second intermittent gear portion 36 
of the cam gear 34. There are respectively pro- 
vided first and second non-toothed portions 40a 
and 40b at intermediate and rear end portions of 

35 the toothed section 40 when viewed in a direction 
of an arrow a which corresponds to a direction of 
rotation of the ring gear 39 during loading the 
magnetic tape, the first and second non-toothed 
portions being capable of engaging with or dis- 

40 engaging from terminal ends 36a and 36b of the 
second intermittent gear portion 36 for the purpose 
of ensuring the start-up of the loading operation. 

A toothed section 41 extending over a pre- 
determined range on the outer periphery of the 

46 supply side ring , gear 3^.is ^cppperatingly-^conr.. 
nected with the toothed^^^^^^.r;Of t^^dppl^ 
side ring gear 39 througiri^mrermediate gear 42, 
one gear 43a of a dual pendulum gear 43 held in 
mesh with the intermediate gear 42, and the other 

50 gear 43b of the pendulum gear 43. The Intermedi- 
ate gear 42 and the pendulum gear 43 are pivotally 
mounted on a swing plate 45 which is swingably 
attached at its one end to a shaft 44 provided on 
the chassis 1. A shaft 47 which is mounted upright 

55 on the chassis 1 is fitted into an elongated opening 
46 formed at the other end of the swing plate 45 in 
order to control swinging movement of the plate 
45. 
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Also as seen from a cross-sectional view of 
Fig. 11. the pendulum gear 43 is provided integ- 
rally with a plate 43c. Denoted by the reference 
numeral 49 Is a charge arm turnably supported by 
a shaft 48 which is mounted upright on the swing 
plate 45, with a torsion coil spring 50 fitted around 
the outer circumference of the shaft 48. The torsion 
coil spring 50 has one end secured to the charge 
arm 49 and the other end secured to a bent portion 
45a of the swing plate 45. As a result, the charge 
arm 49 is always urged to turn in a direction of an 
arrow A in Fig. 9. 

Denoted by the reference numeral 51 is a link 
which has one end rotatably connected with the 
plate 43c by a pin 51a and the other end rotatably 
connected with the charge arm 49 by a pin 51b. 

With such an arrangement, the pendulum gear 
43 is always urged through the link 51 to rotate in a 
direction of an arrow B in Fig. 9. It is needless to 
say that while the pendulum gear 43 is making one 
rotation, the charge arm 49 performs reciprocal 
swinging movement about the shaft 48. 

The supply side ring gear 38 is provided with a 
fixed arm 52 at the front end of the toothed section 
41 thereof when viewed In a direction of an arrow b 
which corresponds to a direction of rotation of the 
ring gear 38 during loading the magnetic tape. The 
fixed arm 52 has a drive shaft 53 at the supply side 
which is mounted upright at the distal end portion 
of the fixed arm 52. The take-up side ring gear 39 
is provided with a fixed arm 54 at the front end of 
the toothed section 40 thereof when viewed in the 
direction of the arrow a which corresponds to the 
direction of rotation of the ring gear 39 during 
loading the magnetic tape. The fixed arm 54 has a 
drive shaft 55 at the take-up side which is mounted 
upright at the distal end portion of the fixed arm 54. 
As will be seen from Fig, 5, the supply side boat 
14 is vertically movable attached to the supply side 
drive shaft 53. The supply side boat 14 includes at 
its rear end a holder portion 57 adapted to engage 
with a stepped portion 17a provided along the 
outer periphery of the supply side loading guide 
17. The holder portion 57 has a pair of claws 57a 
adapted to engage with the lateral face of the 
stepped portion 17a. Thus, the supply side boat 14 
is guided along the supply side loading guide 17. 

Likewise, as will be seen from Figs. 5 and 6, 
the take-up side boat 15 is vertically movably at- 
tached to the take-up side drive shaft 55. The take- 
up side boat 15 includes at its rear end a holder 
portion 59 adapted to engage with a stepped por- 
tion 18a provided along the outer periphery of the 
take-up side loading guide 18. The holder portion 
59 has a pair of claws 59a adapted to engage with 
the lateral face of the stepped portion 18a. Thus, 
the take-up side boat 15 is guided along the take- 
up side loading guide 18. 



The supply side drive shaft 53 and the take-up 
side drive shaft 55 are designed so as to move 
along the outer peripheries of the supply side load- 
ing guide 17 and the take-up side loading guide 18, 
5 each having an arc shape, when the supply side 
ring gear 38 and the take-up side ring gear 39 
rotate in the direction of the arrow b and in the 
direction of the arrow a during loading the mag- 
netic tape, respectively. In this way. the supply 
10 side boat 14 and the take-up side boat 15 are 
guided stably without disengaging from the outer 
peripheries of the supply side loading guide 17 and 
the take-up side loading guide 18. respectively, in 
course of the loading operation of the tape. More- 
ls over, the supply side boat 14 is forced to gradually 
rise higher as it comes nearer to the loading termi- 
nal position, while the take-up side boat 15 is 
forced to be gradually lowered as it comes nearer 
to the loading terminal position. 
20 The mechanism of making the pinch roller 12 

press-contact with the capstan 20 through the cam 
portion 37 of the cam gear 34 will now be de- 
scribed. In Figs. 12 and 13. the cam portion 37 of 
the cam gear 34 comprises a cam groove 37a 
25 extending in the circumferential direction and a 
bent cam groove 37b so bent toward the center as 
to press the pinch roller 12 against the capstan 20 
after the tape loading operation. Denoted by the 
reference numeral 60 is a pinch rod which moves 
30 in an Interlocking relationship with the cam portion 
37 of the cam gear 34, and has at one end an 
elongated hole 61 extending in a direction of length 
of the pinch rod 60 and a cam follower 62 adapted 
to engage with the cam grooves 37a, 37b formed 
35 in the cam portion 37. The elongated hole 61 is 
fitted over a shaft 63 of the cam gear 34. The other 
end of the pinch rod 60 is connected through a pin 
66 with one end of a first pinch charge arm 65 
pivotally supported by a shaft 64 mounted upright 
40 on the chassis 1. As shown in Fig. 12A, the first 
pinch charge arm 65 has the other end to which a 
second pinch charge arm 68 is pivotally supported 
at its middle portion through a pin 67. A spring 69 
is interposed between the one end of the first pinch 
45 charge arm 65 and one end of the second pinch 
charge arm 68. A pin 70 provided at the other end 
of the second pinch charge arm 68 is fitted into an 
elongated hole 73 at one end of a pinch arm 72 
turnably attached to the chassis 1 through a pin 71 . 
50 and the pinch roller 12 is attached to the other end 
of the pinch arm 72 at the same inclination as the 
capstan 20. 

As shown In Fig. 15, an arm 74 has one end 
which is pivotally supported by a shaft 75 mounted 
55 upright on the chassis 1, and the other end pro- 
vided with the auxiliary guide post 23 extending 
upwardly therefrom at the same inclination as the 
capstan 20. 
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Further, the arm 74 is connected with the pinch 
arm 72 via a link 76. 

The operation of loading the magnetic tape by 
means of the above-mentioned mechanism will be 
next described in more detail. Figs. 9 and 10 are 
explanatory views each showing a state of the gear 
train in a process of the tape loading operation. 
Figs. 1 and 9 illustrate a state of the gear train 
before starting the tape loading operation. In this 
state, the supply side boat 14 and the take-up boat 
15 are located at unload positions at the beginning 
ends of the supply side loading guide 17 and the 
take-up side loading guide 18, respectively. As 
shown in Fig. 3. the tension post 9, the supply side 
loading roller post 8 and the inclined post 16 are 
inserted in the recessed portion 5 of the tape 
cassette 2; and the take-up side first and second 
loading roller posts 10. 11 are inserted in the 
recessed portion 6. Additionally, the pinch rod 60 is 
forcedly moved in a direction of an arrow c by 
means of the cam follower 62, so that the pinch 
roller 12 is retreated at the position most remote 
from the capstan 20 through the first and second 
pinch charge arms 65. 68 and the pinch arm 72. 
And. in a similar manner to the pinch roller 12. the 
inclined guide post 23 is also retreated at the 
position most remote from the capstan 20 by 
means of the arm 74 which moves in an interlock- 
ing relationship with the pinch roller 12. As a result 
as shown in Fig. 3, the pinch roller 12 and the 
inclined guide post 23 are both inserted In the 
recessed portion 7 of the tape cassette 2. 

As soon as the loading operation is started, as 
shown in Fig. 9. the cam gear 34 rotates in a 
clockwise direction, whereupon the second inter- 
mittent gear portion 36 is positively meshed with 
the toothed section 40 of the take-up side ring gear 
39 because the terminal end 36a of the second 
intermittent gear portion 36 is received in the first 
non-toothed portion 40a of the ring gear 39. There- 
after, the take-up side ring gear 39 rotates in the 
direction of the arrow a by further rotation of the 
second intermittent gear portion 36, while the sup- 
ply side ring gear 38 rotates in the direction of the 
arrow b through the pendulum gear 43 and the 
intermediate gear 42 both rotating in an interlocking 
relationship with the take-up side ring gear 39. 
Accordingly, the supply side boat 14 is driven in 
the loading direction by means of the drive shaft 53 
provided on the fixed arm 52 of the supply side 
ring gear 38. At this time, the drive shaft 53 ar- 
cuately moves by means of the supply side ring 
gear 38, while the holder portion 57 of the supply 
side boat 14 moves linearly along a straight portion 
at the beginning end of the supply side loading 
guide 17. Therefore, the supply side boat 14 
gradually comes nearer to the guide side as the 
boat 14 moves. After the holder portion 57 of the 



supply side boat 14 shifts into the circular portion 
of the supply side loading guide 17, as shown in 
Fig. 8, the front end portion of the supply side boat 
14 moves along the outer periphery of the supply 

5 side loading guide 17. Thereafter, the supply side 
boat 14 is moved stably because it is supported by 
the drive shaft 53 and the holder portion 57, where- 
by the magnetic tape 13 is withdrawn out of the 
tape cassette 2 and wound around the rotary head 

10 cylinder 19 uniformly and surely by the supply side 
loading roller post 8. The take-up side boat 15 is 
also moved in a manner similar to the supply side 
boat 1 4 and thus the description thereof will not be 
repeated. 

75 In succession with this, just before completing 

the loading operation when the supply side and 
take-up side boats 14. 15 abut against respective 
stoppers 86, 87 shown in Fig. 5, the second inter- 
mittent gear portion 36 of the cam gear 34 is not 
20 meshed from the toothed section 40 of the take-up 
side ring gear 39 because the terminal end 36b of 
the second intermittent gear portion 36 is dis- 
engaged from the second non-toothed portion 40b 
of the ring gear 39. as illustrated in Rg. 10. 
25 In this state, the charge arm 49 being urged to 

turn in the direction of the arrow A tends to rotate 
the pendulum gear 43 in a direction of an arrow C 
through the link 51. This urging torque forces the 
take-up side ring gear 41 to rotate in the direction 
30 of the arrow a, so that the take-up side boat 15 is 
pressed against the stopper 87 through the take-up 
side drive shaft 55 for precise positioning. Simulta- 
neously, the urging torque imposed on the pen- 
dulum gear 43 in the direction of the arrow C tends 
35 to rotate the intermediate gear 42 in a direction of 
an arrow D, whereby the supply side ring gear 38 
is forced to rotate in the direction of the arrow b. so 
that the supply side boat 14 is pressed against the 
stopper 86 through the supply side drive shaft 53 
40 for precise positioning. 

The loading operation is completed in this way. 
Even when the timing of pressing the supply side 
boat 14 against the stopper 86 is somewhat offset 
from the timing of pressing the take-up side boat 
45 15 against the stopper 87, an adjustment is made 
by the swing plate 45 slightly swinging in any 
direction around the shaft 44, so that the supply 
side boat 14 and the take-up side boat 15 are 
positively pressed against the stoppers 86 and 87. 
50 respectively. 

When the cam gear 34 further rotates in the 
clockwise direction after completing the loading 
operation, as shown in Figs. 2, 12 and 13, the cam 
follower 62 provided on the pinch rod 60 is forced 
55 to enter the bent cam groove 37b of the cam 
portion 37 so as to pull the pinch rod 60 in a 
direction of an arrow d. As a result, the first pinch 
charge arm 65 is rotated in the clockwise direction 
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about the shaft 64 to push the second pinch charge 
arm 68 in a direction of an arrow g. Then, the pinch 
arnn 72 Is turned through the pin 70 in an anti- 
clockwise direction about the pin 71 by virtue of 
the resilient force of the spring 69 to press-contact 
the pinch roller 12 with the capstan 20. 

Therefore, an angle of rotation required for 
press-contacting the pinch roller 12 with the cap- 
stan 20 beconnes about 90* in this embodiment, 
which angle is nearly 1/2 of that required in the i 
prior art. Further, since the radial length of the cam 
portion 37 required for press-contacting the pinch 
roller 12 with the capstan 20 is essentially only 
about 2/3 of the radius of the cam gear 34 in this 
embodiment, the size of the cam gear 34 can be i 
reduced to a remarkable extent. 

Simultaneously, as shown in Fig. 15, the link 
76 is pushed for turning the arm 74 in the clock- 
wise direction about the shaft 75 for locating the 
auxiliary guide post 23, provided at the one end of 2i 
the arm 74. to be interposed between the capstan 
20 and the inclined post 24 as shown in Fig. 2. 
Thereby, the gently sloped path of the magnetic 
tape 13 extending from the take-up side loading 
roller post 1 1 to the capstan 20 is favorably main- 2i 
tained. 

Meanwhile, because of involving information in 
quantity several hundred times as much as audio 
signals, VTR of the above construction requires 
much higher mounting accuracy, i.e., on the micron 3c 
order, for the respective guide posts, the pinch 
roller, the capstan, etc. than audio recorders. It is 
the present state of art that even If those compo- 
nents are automatically assembled as designed 
through a factory line, mount conditions of the 35 
respective guide posts, the pinch . roller, etc. are 
finally adjusted (in height) manually. In particular, at 
the guide post or the like arranged in a region 
nearer to the trailing end of the tape running sys- 
tem (i.e., arranged on the take-up side relative to 4o 
the cylinder 19). there is caused a large amount of 
error including mount errors of those guide posts 
(such as the tension post 9 and the loading roller 
post 8) arranged In a region nearer to the begin- 
ning end of the tape running system (i.e., at the 45 
supply side). 

For instance, in Fig. 24 illustrating a side cross- 
section of the auxiliary guide post 23 shown in Fig. 
3. the auxiliary guide post 23 requires a specially 
high degree of accuracy because it is mounted on so 
the arm 74 which is a moving member. Conven- 
tionally, the mount (height) adjustment of the auxil- 
iary guide post 23 has been achieved by, as 
shown, retaining the auxiliary guide post 23 at an 
appropriate position by means of a nut 23b (the 55 
distal end portion of the auxiliary guide post 23 
being threaded) with the aid of the resilient force of 
a spring 23a inserted inside the post 23. 



However, depending on an extent of mount 
error of the auxiliary guide post 23 (or along with 
total mount error of the loading mechanism includ- 
ing errors of the supply side posts), it sometimes 
happens that the auxiliary guide post 23 must be 
adjusted in its height to be located at a fairly high 
position relative to the arm 74 as shown, for com- 
pensating the error. In such a case, when the 
magnetic tape 13 is loosened (as indicated by two- 
dot-chain lines) for some reason and an attempt is 
made to load the magnetic tape 13 on the auxiliary 
guide post 23 again by applying a tape tension 
again, the magnetic tape 13 is not satisfactorily 
loaded on the auxiliary guide post 23 because the 
post 23 is positioned at a fairly higher level than 
the arm 74. Thus, the magnetic tape will not reach 
the post 23 and come into contact with a lower 
projection 23c of the post (i.e., one of projections 
which are provided at the upper and lower ends of 
the post to guide the magnetic tape during travel- 
ing), resulting in such damage of the tape as peel- 
ing of a magnetic material. 

In order to prevent such a condition, it is con- 
ceivable to shape the lower projection of the post 
to be directed outwardly (toward the arm side) (or 
to increase the angle of the projection at the inner 
side) for facilitating guiding of the tape from the 
arm to the post, so that the magnetic tape may be 
satisfactorily wound around the post even from the 
loosened condition. But this arrangement deterio- 
rates a characteristic of tape holding (or guiding) 
while the tape is traveling. It is also conceivable to 
increase a thickness of the projection itself in a 
direction toward the arm side, while remaining an 
inclination of the projection unchanged. With this 
arrangement, however, the distance between the 
arm and the post becomes too small to permit a 
height adjustment in a practical sense. 

This embodiment proposes the following ar- 
rangement with a view of solving the above-men- 
tioned problem. More specifically, as shown in 
Figs. 25 to 27. a spring 23a is inserted into the 
lower portion of the auxiliary guide post 23. Thus, 
the spring 23a is loosely fitted over a shaft 23d 
fixed to the arm 74 and having the threaded distal 
end portion, along with an angled or reversed-V- 
shaped leaf spring 23e (i.e., a leaf type resilient 
member having sloped surfaces at opposite sides). 
The leaf spring 23e is detachably attached at its 
one end to the arm 74. 

Further, a height adjustment of the auxiliary 
guide post 23 is made by means of the nut 23b 
with the aid of the resilient force of the spring 23a. 

The reason why the spring 23a is inserted 
inside the auxiliary guide post 23 is that this ar- 
rangement enables the height of a VTR body to be 
reduced by an amount corresponding to the height 
of the spring 23a as compared with an arrange- 
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ment of providing the spring 23a outside the auxil- 
iary guide post 23. This is advantageous in cannera 
integrated video apparatus or the like which re- 
quires reduction of the size and thickness. 

With the proposed arrangennent, in an attennpt 
of loading the magnetic tape 13 on the auxiliary 
guide post 23 again by applying a tape tension 
again when the tape 13 is slipped off from the 
auxiliary guide post 23 for sonne reason, the tape 
13 can be loaded on the auxiliary guide post 23 
again while sliding over the inclined surface of the 
angled leaf spring 23e, as shown in Fig. 26. 

Here, the important point Is a contact state of 
the angled leaf spring 23e with the post projection 
23c. In other words, it is vital whether the angled 
leaf spring 23e contacts with the post projection 
23c midway the sloped surface of the leaf spring 
23e as shown in Fig. 26A or at the top of the leaf 
spring 23e as shown in Fig. 26B. In this proposal, 
the angled leaf spring 23e is arranged such that its 
sloped surface contacts with the post projection 
23c as shown in Fig. 26A. With this arrangement, 
when the tape 13 is loaded on the post body 
through the post projection 23c after sliding over 
the sloped surface of the leaf spring 23e. the tape 
is loaded while drawing such a locus that it is once 
sunk after passing the top of the leaf spring 23e 
and then proceeds along the post projection 23c as 
indicated by an arrow. On the contrary, with the 
alternative arrangement that the top of the leaf 
spring 23e contacts the post projection 23c as 
shown in Fig. 26B. the lower edge of the tape 13 is 
about to once move into a gap between the post 
projection 23c and the sloped surface of the leaf 
spring 23e, resulting in a fear of damaging the tape 
13. Accordingly, the contact state between the an- 
gled leaf spring 23e and the post projection 23c is 
desirably set in such a manner that the sloped 
surface of the leaf spring 23e contacts with the 
post projection 23c as shown in Fig. 26A. 

Note that while the leaf spring 23e having an 
angled or reversed-V shape is used in the pro- 
posed arrangement, the present invention is not 
limited thereto and a resilient member of any 
shape may be used so long as it allows the tape 
13 to be smoothly loaded on the post 23 from the 
arm 74. 

Also, while the spring 23a is provided inside 
the post 23 in addition to the leaf spring 23e in the 
proposed arrangement, the spring 23a can be dis- 
pensed with if the leaf spring 23e has a sufficient 
degree of resiliency, which contributes to reduction 
of the weight. 

The proposed arrangement is explained by tak- 
ing the post 23, i.e., the fixed inclined post 23 at 
the take-up side as shown in Fig. 3, as an example, 
the present invention is not limited thereto and the 
above proposal can also be applied to other var- 



ious posts constituting the tape running mechanism 
in VTR. 

Next, during an operation of unloading the 
magnetic tape, the cam gear 34 rotates in the anti- 

5 clockwise direction in Fig. 10 to release the press- 
contacting movement of the pinch roller 12. Then, 
the second intermittent gear portion 36 of the cam 
gear 34 is positively meshed with the toothed sec- 
tion 40 of the take-up side ring gear 39 because 

70 the terminal end 36b of the second intermittent 
gear portion 36 is received in the second non- 
toothed portion 40b of the ring gear 39. Accord- 
ingly, the take-up side ring gear 39 is rotated in a 
direction of an arrow g which corresponds to the 

75 rotating direction in the unloading operation, while 
the supply side ring gear 38 is rotated through the 
pendulum gear 43 and the intermediate gear 42 in 
a direction of an arrow f which corresponds to the 
rotating direction in the unloading operation. At the 

20 time illustrated in Fig. 9 when the supply side 
loading roller post 8 and the take-up side loading 
roller post 10, 11 are received in the recessed 
portions 5 and 6 of the tape cassette 2, respec- 
tively, the second intermittent gear portion 36 of 

25 the cam gear 34 can disengage from the toothed 
section 40 of the take-up side ring gear 39 because 
the terminal end 36a of the second intermittent 
gear portion 36 is positioned in the first non-tooth- 
ed portion 40a of the ring gear 39. 

30 At this time, the charge arm 49 is being urged 

to turn in the direction of the arrow A by the torsion 
coil spring 50, thus tending to rotate the pendulum 
gear 43 in the direction of the arrow B through the 
link 51. 

35 Accordingly, the take-up side ring gear 39 is 

forcedly rotated in the direction of the arrow g to 
be pressed against a stopper 100a, fixedly moun- 
ted on the chassis 1, for precise positioning. Si- 
multaneously, the rotating force of the pendulum 

40 gear 43 in the direction of the arrow B urges the 
intermediate gear 42 to rotate in a direction of an 
arrow E, whereby the supply side ring gear 38 is 
forcedly rotated in the direction of the arrow f to be 
pressed against a stopper 100b, fixedly mounted 

45 on the chassis 1, for precise positioning. 

Thereafter, when the cam gear 34 further 
rotates in the anti-clockwise direction through about 
30° from the state of Fig. 9, the tape cassette 2 is 
ejected (by means of a not-shown arrangement). It 

50 is needless to say that during the above process, 
the supply side ring gear 38 and the take-up side 
ring gear 39 are both not rotated from the state of 
Fig. 9 to maintain their press-positioned states 
against the stoppers lOOa and 100b, respectively. 

55 Next, the description concerning a driving 

mechanism for the tension post according to one 
embodiment of the present invention will be given 
below. 

12 
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In Figs. 16 and 17, the cam gear 34 and the 
tension arm 90 are contacted with each other at 
their cam portions 35d, 90a. As the cam gear 34 
rotates, the tension arm 90 is turned while chang- 
ing the contact point of the cam portion 90a of the 
tension arm 90 with the cam portions 35d. 35f of 
the cam gear 34 until the tension post 9 Is turned 
to a tape running position as shown in Fig. 17. 
Force tending to turn the tension arm 90 is given 
by the spring force of a tension spring 92 and i 
transmitted to the tension arm 90 through a spring 
hook 95. When the tension post 9 turns to the tape 
running position, the cam portion 90a of the tension 
arm 90 becomes free and, thereafter, the tension 
arm 90 is balanced by the braking force of a pad i 
96a of a pad arm 96 contacting with a reel stand 
94, the spring force of the tension spring 92, the 
tensile force of the magnetic tape 13 wound around 
the tension post 9. thereby controlling a tape ten- 
sion. 2 

The contact state between the cam portions 
90a to 90c of the tension arm 90 and the cam 
portions 35d to 35f of the cam gear 34 will be 
explained in detail with reference to Figs. 18 to 23 
for clarifying how the tension arm 90 Is turned, 2i 

Fig. 18 is an enlarged view of the tension arm 
90 and the cam gear 34 In Fig. 16. The tension 
post 9 is positioned inside the tape cassette and 
the tension arm 90 is subjected to forces in a 
direction of an arrow A. The cam gear 34 starts 3c 
rotation in a direction of an arrow B under a con- 
dition that the respective cam portions 90a. 35d are 
contacted with each other. In a state of Fig. 19, 
upon the rotation of the cam gear 34 In the direc- 
tion B, both the members are in contact at their 35 
cam portions 90b, 35e and the tension arm 90 
starts turning in a direction of an arrow C. In a state 
of Fig. 20, upon the further rotation of the cam gear 
34 in the direction B, both the members are in 
contact at their cam portions gOa. 35e and the 4o 
tension arm 90 advances its turning in the direction 
C. Between the conditions shown In Fig. 21 and 
Fig. 22, the cam portion 90c of the tension arm 90 
Is in contact with a wall 35f near the outer periph- 
ery of the cam gear 34. In a state of Fig. 23. the 45 
cam portions 90a to 90c of the tension arm 90 are 
released from contact with the cam portions 35d to 
35f of the cam gear 34. so that the tension arm 90 
becomes free to have had the tension post 9 
rotated to a position where the magnetic tape can 50 
run. Accordingly, Fig. 23 corresponds to the en- 
larged view of the tension arm 90 and the cam 
gear 34 shown in Fig. 17. It is needless to say that 
by rotating the cam gear 34 from the state of Rg. 
23 in a direction opposite to the direction B, the 55 
tension arm 90 can be rotated in a direction op- 
posite to the direction C and the tension post 9 can 
be returned to the original position inside the cas- 



sette. It is also needless to say that the above 
arrangement may be applied to another unit than 
the tension arm so long as the unit Includes a cam 
gear and a rotating member rotatable by the cam 
gear. 

As described above, according to the tape 
guide post driving device of the present Invention, 
the large angle of turn of the tension arm can be 
ensured in a direct manner without the need of 
increasing the angle of turn of the tension arm 
through a separate member. Further, since a cam 
can be formed in only a region near the outer 
periphery of the cam gear, a region in the vicinity 
of the center is available for other uses. Thus, the 
invention contributes to reduction of the size, 
weight and thickness of the magnetic 
recording/playback apparatus to a remarkable ex- 
tent. 

In addition, the present Invention makes it pos- 
sible to greatly reduce the angle of rotation of the 
cam gear required for the press-contacting opera- 
tion of the pinch roller, and also greatly shorten the 
radial length of the cam portion of the cam gear. 
As a result, the cam gear can be greatly reduced in 
size, which also contributes to reduction in size of 
the entire VTR to a remarkable extent. 

A second embodiment of the present invention 
will be described below with reference to the draw- 
ings. 

Fig. 28 is a top plan view of the second em- 
bodiment of the present invention in a play state. 
Fig. 29 is a side view, and Fig. 30 a top plan view 
in a review state. In Figs. 28 to 30, denoted by the 
reference numeral 120 is a S-reel stand rotatably 
attached to a shaft (not shown). 

Denoted by the reference numeral 121 is a 
control lever having at one end a bent portion 121a 
to which a brake member 123 is integrally fixed by 
bonding at a position corresponding to a cylindrical 
portion 122 of the S-reel stand 120 to be braked. 
The brake member 123 is formed of two types of 
materials and comprises an elastic body 123a 
made of rubber or the like at the side near the bent 
portion 121a and a thin film 123b formed of super- 
eminent plastic resin, having a high heat-resistant 
temperature, at the side in contact with the cylin- 
drical portion 122, these materials being bonded 
together into the one-piece brake member. The 
cylindrical portion 122 is provided with at least one 
groove I22a in a vertical range In which the brake 
member 123 can contact with the cylindrical por- 
tion 122. The control lever 121 is provided at the 
other end with a cut-out I2lb and is rotatably 
attached to a shaft 124. The reference numeral 125 
designates a tension lever constituting a tension 
detecting means and having a post 1 26 provided at 
one end. A length of tape 127 travels while winding 
around the post 126 as shown. The tension lever 



13 



23 



EP 0 513 548 A2 



24 



125 is turnably attached to a shaft 128 and turns In 
an interlocking relationship with the control lever 
121 because a pin 129 is engaged in the cut-out 
121b of the control lever 121. The reference nu- 
meral 130 designates a pin fixed to the tension 
lever 125. A spring latch arm 131 is turnably at- 
tached to the pin 130. The spring latch arm 131 is 
provided with a hook 1 31 a, to which is attached the 
other end of a tension spring 132 having one end 
fixed to the chassis. The operation of the tension 
servo device thus arranged will now be explained 
by referring to Figs. 28 and 29. 

The tension lever 125 Is subjected at the pin 
130 to the urging force of the tension spring 132 
through the spring latch arm 131, so that the ten- 
sion lever 125 is urged to turn in the anti-clockwise 
direction. Since the pin 129 is engaged in the cut- 
out 121b of the control lever 121, the control lever 
121 is urged to turn in the clockwise direction and 
this clockwise turning is restricted since the brake 
member 123 at one end of the control lever 121 
press-contacts with the cylindrical portion 122 of 
the S-reel stand 120. At this time, therefore, the 
position of the tension lever 125 with no tape 
running is established. When the tape 127 travels 
in a direction of an arrow A, the tension lever 125 
is acted by the force which is produced by the 
tape winding around the post 126 and tends to turn 
the tension lever in the clockwise direction against 
the urging force of the tension spring 132. Then, 
the control lever 121 Is acted by the force tending 
the same to turn In the anti-clockwise direction, 
whereupon the force press-contacting the brake 
member 123 with the cylindrical portion 122 is 
lessened to diminish a braking torque imposed on 
the S-reel stand 120, thereby reducing a tape ten- 
sion. In this way. the tape tension can be con- 
trolled. In Fig. 30. when the tape 127 travels in a 
direction of an arrow B due to a winding operation 
of the S-reel stand 120 In the anti-clockwise direc- 
tion and the tape tension rises, the control lever 
121 is similarly turned In the anti-clockwise direc- 
tion, so that the brake member 123 is completely 
separated from the cylindrical portion 122. In the 
state where the brake member 123 is apart from 
the cylindrical portion 122 as shown In Fig. 30. It 
takes a rectangular parallel-piped shape. On the 
other hand, while both the members are in press- 
contact with each other as shown In Fig. 28, the 
elastic body 123a is deformed in such a manner 
that the thin film 123b comes into full contact with 
the cylindrical portion 122 over the former's entire 
surface to produce the braking torque. As a result, 
a PV value Is lowered. By using supereminent 
plastic resin, the thin film 123b can be prolonged in 
its service life. Since the cylindrical portion 122 Is 
provided with at least one groove 122a, abrasion 
dust produced from the thin film 123b or the cylin- 



drical portion 122 enters the groove 122a and then 
falls down to the exterior during rotation of the S- 
reel stand. Thus, the stable braking torque is ob- 
tained. While this embodiment is explained in con- 

5 nectlon with the tension servo device, It is needless 
to say that the similar arrangement can also be 
employed In a usual soft braking device. Further, 
while the control lever 121 and the tension lever 
125 are explained as being separate parts, they 

10 may be formed into a one-piece lever. Additionally, 
the tension spring 132 is attached to the tension 
lever 125 through the spring latch arm 131, it may 
be directly attached to the tension lever 1 25. 

As described above, according to the present 

75 invention, in contrast with the prior art that a brak- 
ing torque is applied to a S-reel stand by using 
many parts of a band system, the braking torque 
can be applied by using only a brake member, 
making it possible to reduce the number of parts 

20 used, eliminate the need of adjustment, and cut 
down the number of assembling steps. Moreover, 
since the brake member can be formed of super- 
eminent plastic resin. It is also possible to reduce a 
PV value and prolong the service life. 

25 

Claims 

1. A tape guide post driving device comprising a 
gear having a cam. a rotating member having 

30 a cam-shaped portion and assuming two an- 

gular positions established upon the rotation of 
the cam of said gear, and a tape guide post 
provided on said rotating member, wherein a 
contact point between the cam shaped portion 

35 of said rotating member and the cam of said 

gear Is positioned near a middle point between 
the center of rotation of said rotating member 
and the center of said gear, and the cam- 
shaped portion of said rotating member is po- 

40 sitioned near the . center of rotation of said 

rotating member, so that a large angle of said 
rotating member is ensured. 

2. A pinch roller driving device comprising a cam 
45 gear having a cam portion formed on the top 

or bottom surface thereof for transmitting a 
driving force from a drive source to a pinch 
arm, which is supporting a pinch roller, when 
said pinch roller is press-contacted with a cap- 
so Stan, and a pinch arm driving member con- 
nected operatively with said pinch arm and 
having a guide portion for guiding a direction 
of movement of said member and a cam fol- 
lower portion adapted to engage with said cam 
55 portion, wherein said cam portion comprises a 
first cam groove extending toward a rotation 
axis of said cam gear and a second cam 
groove extending in a circumferential direction 
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of said cam gear, and as said cam gear 
rotates, said cam foHower portion is moved 
through an amount larger than a maximum 
distance of said cam portion from the rotation 
axis of said cam gear. 

3. A magnetic recording/playback apparatus com- 
prising a guide post provided on a drive mem- 
ber adapted to load a magnetic tape on a 
rotary head cylinder and having a projection 
formed thereon for guiding said magnetic tape, 
and a leaf type resilient member having a 
sloped surface between the projection of said 
guide post and said drive member, wherein the 
sloped surface of said resilient member is al- 
ways urged against the projection of said 
guide post by resilient force of said leaf type 
resilient member. 



producing a braking torque. 

6. A braking device according to claim 5. wherein 
said cylindrical rotating member is provided on 
the outer peripheral surface with at least one 
groove in a vertical range in which said brake 
member can contact with said cylindrical rotat- 
ing member. 



4. A tension servo device comprising tension de- 20 
tecting means for detecting a tension of a tape 
supplied from a S-reel stand, a lever turnable 

in response to the tape tension detected by 
said tape tension detecting means, a brake 
member formed integral with said lever, a S- 25 
reel stand having a cylindrical portion at a 
position corresponding to said brake member, 
and a spring for urging said lever to turn in a 
direction of press-contacting said brake mem- 
ber with said cylindrical portion, wherein said 30 
brake member is press-contacted by spring 
force with the cylindrical portion of said brake 
member to apply a braking torque to said S- 
reei stand, and the press-contact force of said 
brake member is changed in response to the 35 
tape tension detected by said tape tension 
detecting means for increasing and decreasing 
the braking torque. 

5. A braking device comprising a lever turnably 4o 
provided, a brake member fixed to said lever 

and formed of two materials which are a thin 
film as a first material positioned on the side of 
a member to be braked and an elastic body as 
a second material positioned on the side of 45 
said lever, said two materials being bonded 
together into one piece, a cylindrical rotating 
member provided at a position corresponding 
to said brake member and serving as a mem- 
ber to be braked, and a spring for urging said so 
lever to turn, wherein when said brake member 
is press-contacted by the spring force with 
said cylindrical rotating member being braked, 
said elastic body constituting a second ma- 
terial is deformed in such a manner that said 55 
thin film constituting a first materia! comes into 
full contact with said cylindrical rotating mem- 
ber over entire width of said thin film, thereby 
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mechanism, a pinch roller pressing mechanism and 
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direct manner. Also, the invention realizes a pinch 
roller pressing mechanism in which a sufficient 
stroke can be obtained even when a cam gear is 
reduced in its diameter and can provide a sufficient 
stroke even with a small amount of rotation. Further, 
the invention prolongs the service life and achieves a 
remarkable reduction in both the number of parts 
used and the number of assembling steps by using 
a pad brake (brake member), instead of a band 
brake, for braking a rotating member and bringing 
the brake member into full contact over the former's 
entire surface with the member being braked. 
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